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Description 

Field of the Invention 

5 The invention relates to low temperature cure poly (vinyl chloride) plastisols with improved adhesion and 

their uses, e.g., as automotive sealants or coatings. 

Summary of the Invention 

10 The present invention describes filled PVC plastisol compositions modified with acidic adhesion improvers 

comprising an epoxy resin, an acid anhydride, with or without an imide. The said compositions can be heat 
cured at temperatures of 1 00°C to 1 20°C, preferentially 1 20°C, for 30 minutes to give cured materials with excel- 
lent adhesion to electrodeposition coatings. 

Moreover, the uncured products can be painted (wet-on-wet) with acid catalyzed, high solids enamel paints, 
15 and then subsequently cured to result in a smooth, dry and tack-free surface while retaining good adhesion 
on the electrodeposition coatings. Also the cured products can of course be painted wet-on-dry. 

In one embodiment, the modified PVC plastisol compositions are also storage stabilized with the incorpor- 
ation of an imide. The cured products can be used as sealants, adhesives or coatings. 

20 Objects of the Invention 

One objective of the invention is to develop adhesion promoters for PVC plastisols cured at low temperat- 
ures (e.g., 120°C or lower) with good adhesion to electrodeposition coatings. 

Another object of the invention is to develop acidic adhesion improvers for PVC plastisols that will not inter- 
25 fere with the paint curing and hence, be paintable wet-on-wet with acid catalyzed, high solids, enamel paints 
to give cured products with dry, smooth surface. 

Still another feature of the invention is to produce PVC plastisol compositions that are storage stable at 
40°C or higher for 3 days or longer. 

Yet another object of the invention is to prepare PVC plastisol compositions useful as automotive seam 
30 sealers with good adhesion to electrodeposition coatings. 

Background of the Invention 

Poly(vinylchloride) (PVC) plastisols (which typically consist of a mixture of polyvinyl chloride) powder, plas- 
35 ticizers, fillers, and additives) are widely used as automotive seam sealers or protective underbody coatings. 
They are generally cured at 140°C or higher but often do not ad here well to electrodeposition coatings (E coats). 

Polyamidoamines have been described in the prior art to serve as excellent adhesion improvers for PVC 
plastisols on various substrates. The development of polyamidoamine adhesion promoters for PVC plastisols 
and their uses in conjunction with or as adducts with epoxies, isocyanates, or Schiff s bases have been the 
40 subjects of several patents: U.S. 4,146,520 (1979); U.S. 4,440,900 (1984); U.S. 4,533,524 (1985); and U.S. 
4,673,710(1980). 

At cure temperatures of 140°C or higher, the polyamidoamines can generally be added at low concentration 
(typically less than 0.5 weight percent) to achieve both adhesion and wet-on-wet paintability without any paint 
tack. However, at lower cure temperatures, i.e., 120°C or lower, a higher level of the polyamidoamine adhesion 

45 promoter is needed to achieve adhesion. This, however, tends to lead to a significant degree of paint tack due 
to incomplete paint curing on the plastisol surface. The paint tackiness is attributed to the complexation of the 
acid catalysts commonly used in high solids, enamel paints with the basic polyamidoamine adhesion promoters 
which subsequently deactivate the acid catalysts in the paints. 

Other materials have also been described in the literature as adhesion improvers for PVC plastisols. U.S. 

so patent 4, 1 51 ,31 7 cited the use of adducts of Schiff s bases with di isocyanates as adhesion promoters for PVC 
plastisols. The use of silane compounds has also been reported as adhesion improvers for PVC plastisols such 
as in U.S. 4,268,548 and U.S. 4,540,731. However, these materials are generally basic and hence cannot be 
used with the acid catalyzed, high solids, enamel paints. 

Diligent attempts have been made in recent years to develop PVC plastisol compositions curable at 120°C 

55 or lower while retaining good adhesion properties and wet-on-wet paintability. The reasons are twofold: (a) 
energy savings at 120°C cure as compared to 140°C; and (b) the conversion to acid catalyzed, high solids 
enamel paints cure at 120°C or lower in the automotive industry. Accordingly, there is a definite demand for 
PVC plastisols that can be painted wet-on-wet with these new paints and then cured at 120°C or lower to result 
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in a good non-tacky paint finish while retaining good adhesion to the substrate. The PVC plastisol compositions 
described in the present invention meet these requirements. 

Chem. Abs. 68 (4):1 3705n f " Polyvinyl chloride) Plastisols," (Matsubara), discloses epoxidized plasticizers 
for chloroethylene polymers, crosslinked with isobutyric anhydride and methylsuccinic anhydride and methyl- 
5 succinic anhydride for mechanical improvement. 

Chem. Abs. 78 (16) :98554s, " Fluidizing Agents for Plastisols," (Szilagyi and Arfiche), describes a mixture 
of PVC plastisol, dioctyl phthalate and tetrapropenyl succinic anhydride with "improved heat stability and low 
viscosity." 

Chem. Abs. 92 (4):23407b, " Setting of Epoxy Resins by Complexes based on Maleic Anhydride and N-Vinyl 
10 Monomers," (Vashevko et al.). describes a complex of maleic anhydride with N-vinyl succinimide, used in ther- 
mosetting compositions of epoxy resins. It was claimed that resin viscosity was reduced and storage life 
increased from 24 hours to 30 days. 

Chem. Abs. 101 (8): 56095f, " Vinyl Chloride Polymer Plastisols," (Eroskey) describes PVC plastisol with 
"small amounts of epoxy resins and anhydride curing agents" for good abrasion resistance. 
15 Chem. Abs. 1 05 (2): 8054c, " Chemical Strengthening of Plastisols" (Krejci, et al.) describes PVC plastisols 

modified with isophorone diamine, m ethyl tetrahydrophthalic anhydride and 3 percent epoxy resin. 

Several patents describe various adhesion promoters or improvers for PVC plastisols (some have already 
been noted): 

U.S. 4,146,520, Bierworth et al (1979), a polymerized fatty acid plus polyalkylene amine. 
20 U.S. 4,151,317, Burba et al (1979), adduct formed between an isocyanate and a Schrff base. 
U.S. 4,268,548, Burba etal (1981), azomethine/silane compound. 

U.S. 4,440,900, Burba et al (1984), condensation product of a polymerized fatty acid, a polycarboxylic acid, 
and a polyalkylene polyamine. 

U.S. 4,673,710, Burba et al (1987), condensation product formed between a polyaminoamide and a carboxylic 
25 acid or ester. 

European Pat. Appln. EP 171850 (1986) describes polyaminoamide adhesion promoters made from 
polymerized unsaturated fatty acids and piperazine. 

However, none of the above articles describe the particular use of epoxy resin and acid anhydride with 
PVC plastisols as a coating on anything, and indeed, not to enhance the adhesion of PVC to electrodeposition 
30 coatings, and of course not to affect wet-on-wet paintability with high solids, enamel paints or to produce 40°C 
storage stable compositions with the addition of an imide. In this invention, the properties mentioned above 
have been attained. 

Detailed Description of the Invention 

35 

In general, the plastisol compositions described in this invention comprise the following: 

(a) a polyvinyl chloride) homopolymer or copolymer 

(b) a mixture of plasticizers 

(c) fillers 

40 (d) additives 

(e) an epoxy resin or mixture of epoxy resins 

(f) an acid anhydride or mixture of anhydrides 

(g) an imide (optional for storage stability) 

The proportions of materials that are useful in the compositions in accordance with this invention are set 
45 forth in Table 1. 
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10 



15 



20 



Table I 

Parts by Weight 
Cuiuwnenl Diroad Hangg Preferred Range 



PVC homo- or copolymer 


5 


- 200 


15 - 


70 


Plasticizer 


i 


- 400 


is - 


80 


Filler 


0 


- SOO 


30 - 


90 


Epoxy rosin 


1 


- 400 


3 - 


60 


Acid Anhydride 


0.1 


- 200 


0.1 - 


30 


Zmide 


0 


- 300 


0.1 - 


70 



All of the above components will be discussed in detail, having regard to their uses in the invention process. 

As indicated above, as a broad class, PVC plastisols containing anhydride and epoxy compounds are not 
novel (Matsubara, Eroskey, Krejci, supra) ; however, so far as can be determined, none of these PVC-epoxy- 
25 anhydride compositions has ever before been used to coat a substrate, whether or not followed by painting 
with high solids enamel paints. 

My invention thus presents several novel aspects: 

(1) A PVC plastisol material modified with an epoxy resin and an acid anhydride that, upon heating, at rela- 
tively low temperatures, particularly at 120°C, strongly adheres to substrates such as electrode position 

30 coatings. 

(2) That material, when painted with high solids, enamel paints, followed by curing, results in a dry, tack-free 
surface. 

(3) Such product is useful in the automotive industry as seam sealers where both thermal energy and time 
are at a premium. 

35 (4) The disclosed compositions can also be storage stabilized at 40°C for more than three days, or at 

ambient temperatures for more than two months with the addition of an imide. 

Thus, in a broad sense any filled PVC plastisol containing an epoxy resin and an anhydride will work in 
my coating process, and in a narrow sense a specific subgenus of such plastisols as set out in Table II is 
believed novel per se and is preferred. 
40 My invention thus encompasses: 

(1) Coating processes. 

(2) Articles prepared using the said coating processes. 

(3) A novel class of PVC plastisols, with and without imide storage stabilizer. 



45 The PVC Plastisol 



By conventional definition a polyvinyl chloride) (PVC) plastisol is comprised of a mixture of a PVC 
homopolymer or copolymer with a plasticizer. Both PVC homopolymers and copolymers having molecular 
weights ranging from 60,000 to 200,000 are applicable in this invention. Commonly used PVC copolymers are 
50 vinyl chloride-vinyl acetate copolymers. Other comonomers with PVC include: vinylidene chloride, acrylonitrile, 
diethyl maleate, maleic anhydride, ethylene, propylene and other ester monomers. Polymers other than PVC 
may also be incorporated into the formulations to improve other performance. These include, but are not limited 
to, poly(methyl methacrylate), styrene-butadiene rubber or any other thermoplasts. 

A wide variety of plasticizers is available to formulate the plastisol. All conventional plasticizers commonly 
55 used in PVC plastisol formulations are applicable in the present invention. These include: the phthalates, adi- 
pates, benzoates, azelates, carbonates, trimellitates, phosphates, citrates, s tea rates, sebacates, glutarates, 
glycerol esters, glycol esters, buty rates, oleates, alkyds, polymeric esters, epoxidized oils, epoxy tallates, ami- 
de-esters, sulfonamides or terpenes. 
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The PVC piastisols as used in this invention are formulated in the conventional way with inert fillers, exten- 
ders, Theological additives or heat stabilizers. Examples of fillers include calcium carbonate, calcium silicate, 
talc, clay, calcium sulfate, calcium oxide, magnesium oxide, titanium oxide, zinc oxide, diatomaceous earth, 
molecular sieves or others commonly used in PVC plastisoi formulations. Rheological additives can be silica 
5 based thixotropes or clay derivatives. By filled PVC piastisols, it is meant herein, PVC homopolymer or 
copolymer plus plasticizer and fillers or additives in conventional proportions, typically 20-50 weight percent, 
of each ingredient. 

The Epoxy Resin 

10 

The type of epoxy resin used herein contemplates any of the conventional saturated or unsaturated, aroma- 
tic, aliphatic, cydoaliphatic and heterocyclic compounds containing the epoxide group, i.e.; 

is o 

- C - C - 

They can be monomeric, dimeric, oligomeric or polymeric epoxies. 

20 Examples of aromatic epoxy resins include, for example, the glycidyl ether derivatives of dihydric phenols 

such as bisphenol-A, bisphenol-F, resorcinol, hydroquinone and the like. Commercially available epoxy resins 
of the above type are some of Shell Co's "EPON" resins such as Epon 828, Epon 826, or DOW Chem. Co.'s 
Dow Epoxy Resins DER 332, DER 324, DER 325 or DER 331 ; or Ciba-Geig/s Araldite 601 0; or the polyglycidyl 
ether of phenol-formaldehyde novolac resins such as DOW Epoxy Novolacs DEN 431 or DEN 438. 

25 Other suitable commercially available epoxies include the cyciyaliphatic epoxy resins such as Union Car- 

bide's ERL-4221 or Ciba-Geigy's CY 179 (3,4-epoxycyclohexylmethyl-3,4-epoxycydohexane carboxylate), 
Union Carbide's ERL-4299 (Bis(3,4-Epoxy cyclohexylmethyl)adipate), Union Carbide's ERL-4206 (Vinylcyc- 
lohexene dioxide), Union Carbide's ERL-4234 (2-(3,4-Epoxycyclohexyl-5,5-spiro-3,4-epoxy)cyclohexane-me- 
ta-dioxane) or Ciba-Geigy's CY 184 (Diglycidyt ester of hexahydrophthalic acid). 

30 Other applicable epoxy resins are the acyclic aliphatic epoxies such as epoxidized linseed oil, epoxidized 

soybean oil or epoxidized diene polymers such as epoxidized polybutadiene. 

The Anhydride 

35 Anhydrides useful herein include alicylic, aliphatic, cydoaliphatic, aromatic and polyan hydrides or mixtures 

thereof. Examples of operable alicydic anhydrides include, but are not limited to, succinic anhydride, maleic 
anhydride, citraconic anhydride, itaconic anhydride, alkenyf anhydride, dodecenylsuccinic anhydride, tricarbal- 
lic anhydride. Cydoaliphatic anhydrides applicable in this invention indude: hexahydrophthalic anhydride, 
methylhexahydrophthalic anhydride, tetrahydrophthalic anhydride, methyltetrahydrophthalic anhydride, 
40 linoleic acid adduct of maleic anhydride, maleic anhydride adduct of methylcydopentatiene, and alkylated 
endoalkylene tetrahydrophthalic anhydride. 

Useful aromatic anhydrides include, but are not limited to, phthalic anhydride, pyromellitic anhydride, and 
benzophenonetetracarboxylic dian hydride. 

Polyanhydrides such as polyadipic polyanhydride, polyazelaic polyan hydride, and polysebacic polyanhyd- 
45 ride are also applicable. 

Anhydride containing copolymers such as styrenemaleic anhydride copolymer, maleic anhydride-vinyl 
ether copolymer or maleic anhydride copolymer with octadecene-1 can also be used. 

The examples provided below will give a better understanding of the present invention and, by no means 
should they limit the scope of this invention. The compositions of several formulations are presented in Exanrv 
50 pies 1-4 along with the control formulation in Examples 5 and 6 which are modified with poiyamidoamines for 
comparison. 
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Example 1 



Weight % 



KpnYlrll 7iM linfipRd nil 17 
1,2,4,5-Benzentetracarboxylic dianhydride 8.5 

Diundecyl phthalate 17 

PVC copolymer (5 wt.% vinyl acetate) 2 2 

Calcium carbonate 35.5 



Example 2 

Materials Weight % 



Bisphenol-A epoxy resin diluted with 
about 15 wt.% of a C.--C, . aliphatic 

glycidyl ether " i« 7 

Maleic anhydride 8.5 

Diisononyl phthalate 27 

PVC copolymer (5 wt.% vinyl acetate) 22 

Calcium carbonate 35 ♦ 5 



Example 3 

Materials Weight % 



Cycloaliphatic Epoxy Resin, Diglycidyl 

Ester of Hexahydrophthalic Acid 12.5 

Maleic anhydride 5 

Diisodecyl phthalate ^5 

PVC homopolymer 2 5 

Calcium carbonate -\i * 



10 



15 



20 



30 



35 



40 



45 
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Example 4 

Malarial j Weight * 



Epoxidized Linseed Oil 17 

1, 2,4, 5-Benzenetetracarboxylic dianhydride 4 

rHnnrlAryl phfhAl*f-#» 17 

PVC copolymer (5 wt.ft vinyl acetate) 22 

Calcium carbonate 40 



Example 5 

Materials Weigh_t_ % 



25 PVC copolymer (5 wt.% vinyl acetate) 30 

Dioctyl phthalate 30 

Calcium carbonate 39.3 

Polyamidoamine 0 . 8 



Example 6 



weignt g 



PVC copolymer (5 wt.% vinyl acetate) 30 

Dioctyl phthalate 30 

Calcium carbonate 39.7 

Polyamidoamine g m 3 



50 

The formulations can be processed through conventional mixing procedures such as, in this case, passing 
the materials through a three-roll mill. After being homogeneously mixed, the samples were then applied on 
electrocoated (E-coat) panels, painted wet-on-wet with high solids, enamel paints, and then heated at 120°C 
for 30 minutes. 

55 The materials from Examples 1-4 exhibit excellent adhesion to the E-coat substrates and the painted sur- 

faces are smooth and dry without any paint tack. On the other hand, the cured material from Example 5, 
although it gave excellent adhesion to the E-coat substrate, exhibited a very tacky surface. While the painted 
surface of Example 6 was not tacky, its adhesion on the E-coat was poor. 
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The Substrate 

The compositions in the instant invention work best on steel or other ferrous substrates, previously elec- 
trocoated. Such materials are used in large quantities in the auto assembly lines and their associated paint 
facilities since these electrode position coated surfaces prevent the corrosion of steel surfaces in car bodies. 

Example 7 

Materials Weight % 



Epoxy Resin of Example 2 


2.7 


Succinic Anhydride 


1.8 


Succinimide 


4*5 


Diisononyl Phthalate 


24 


PVC Homopolymer 


18 


Calcium Carbonate 


49 


Example 8 




Materials 


Weight % 


Maleic anhydride 


1.71 


Polyadipic polyanhydride 


0.30 


Succinimide 


5.0 


Epoxy Resin of Example 2 


3.0 


Diisodecyl phthalate 


28.84 


PVC copolymer (5 wt.% vinyl acetate) 


10 


PVC homopolymer 


8 


Calcium oxide 


2.82 


Calcium carbonate 


40.33 



Storage Stabilization 

In a preferred embodiment, the storage stability and the shelf-life of the PVC piastisol compositions mod- 
ified with the epoxy resin and acid anhydride can be significantly improved by the addition of an imide in the 
formulations without exerting any detrimental effect on the excellent properties contributed by the use of the 
epoxy resin and the acid anhydride, e.g., adhesion, low temprature curability and dry, non-tacky paint finish. 

The imide of this embodiment has the following general structure: 
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0 R 3 O 




where R 1 and R 2 are independently aliphatic, cycioaliphatic, or aromatic or may be joined in a ring. R 3 can be 
-H, -OH, alkyl (1-4 carbons), vinyl or alkali metals. 

Suitable imide stabilizers operable in this instant invention include succinimide, N-hydroxysuccinimide, M- 
w methyl-succinimide, N-methyl succinimide, N-vinylsuccinimide, maleimide, phthalimide, potassium phthali- 
mide, 1,8-naphthalimide, and the like. 

The imide can be incorporated into the PVC plastisol control formulation (i.e., PVC/plasticizer/f iller/epoxy 
resin/acid anhydride) at a level of about 0.025-50 percent by weight, preferably from 0.1-30 percent, and even 
more preferably about 4-20 percent by weight, based on the control formulation plus the imide. An amount of 
15 about 5 percent is particularly useful. 

The following examples will illustrate this embodiment of the invention. 



Example 9 

20 Materials Weight % 



2g Phthalate mixture, 50% diieoheptyl 

" 5 phthalate and 50% diiscnor.yl phthalate 20 

Succinimide 4,9 

Polyadipic poiyanhycride 0.4 

30 Calcium oxide 2 

Calcium carbonate 38 

PVC copolymer (5 Wt.% vinyl acetate) 25 

N-ethyl o/p-toluenesulf onamide 5 

35 

Epoxy Resin of Example 2 3 
Maleic anhydride 1.7 



The above formulations were mixed through a three-roll mill, applied to electrode position coated panels, 
painted wet-on-wet with high solids, enamel paints and then cured at 120°C for 30 minutes. The resulting pain- 
ted surfaces are smooth and dry. The samples in Examples 7, 8 and 9 gave bond shear adhesion strength of 

45 14.5, 20.4 and 32.5 kg/cm 2 , after 120°C/30 minutes cure, respectively, compared to 4-5 kg/cm 2 for a sample 
unmodified with the epoxy resin, acid anhydride and imide. 

The formulations in Examples 7, 8 and 9 are also storage stable at 43°C for more than 3 days with minimal 
viscosity change, and have a shel-life at room temperature of more than two months, compared to samples 
without succinimide, with gelled after only 1-2 days of storage at 43°C. 

50 As above mentioned, part of my invention is a new class of PVC epoxy-anhydride plastisols, described as 

follows: 
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Table II 





Parts 


bv Weiaht 


Component 


Broad" 
Range 


Preferred 
Ranqe 


PVC homo- or co-polymer 


5-200 


15-70 


Plasticizer 


1-400 


15-80 


r lliei 


A_ £ A A 

v— 3 U U 


a A— On 


Rnnyu c nm nnnn<i of 4- rrroiiri 

(a) bisphenol-A epoxy 
resins; (b) cycloaliphatic 
epoxy resins; or (c) epoxi- 
dized linseed oil 


1-400 


3-60 


Anhydride of the group maleic 
anhydride , 1 , 2 , 4 , 5- 
benzenetetracarboxylic 
di-anhydride/ succinic 
anhydride or polyadipic 
polyanhydride 


0.1-200 


0,1-30 


Imide 


0-300 


0.1-70 



Articles 

Use of my process results in novel articles: 

(1) Substrate coated with composition of Table I or Table II, with or without an imide. 

(2) The coated substrate of (1), wherein the coating is cured at 100-120°C; 

(3) The coated substrate of (2), further coated with a high solids enamel, cured at 100-120°C. 

(4) The coated substrate of (1), further coated with high solids enamel wet-on-wet. 

(5) The coated substrate of (4), cured at 100-120°C. 
Preferred embodiments of the invention are the following: 

- A composition comprising 50:50 mixture of diisoheptyl and diisononyl phthalates about 20 weight percent; 
succinimide, about 4.9 weight percent; polyadipic polyanhydride, about 0.4 weight percent; calcium oxide, 
about 2 weight percent; calcium carbonate, about 38 weight percent; polyvinyl chloride) copolymer with 
5 weight percent vinyl acetate, about 25 weight percent; N-ethyl o/p toluenesulfonamide, about 5 weight 
percent; a bisphenol-A epoxy resin diluted with from 5-20 weight percent of a C 12 -C 14 aliphatic glycidyl ether, 
about 3 weight percent; and maleic anhydride, about 1.7 weight percent. 

- A composition comprising, in parts by weight, 

(i) poly (vinyl chloride) homopolymer or copolymer, 5 - 200; 

(ii) plasticizer, 1 - 400; 

(iii) Epoxy resin, 1 - 400 parts, selected from the group: 

(a) Bis phenol-A epoxy resin diluted with about 15 wt % C 12 -C u aliphatic glycidyl ether, 

(b) cycloaliphatic epoxy resins, or 

(c) Epoxidized linseed oil; 

(iv) Anhydride, 0.1 - 200 parts, selected from the group consisting of maleic anhydride, 1,2,4,5-ben- 
zenetetracarboxylic dianhydride, succinic anhydride, or polyadipic polyanhydride; 

(v) filler, 0 - 500 parts; and 

(vi) imide, 0 - 300 parts. 

- A composition comprising epoxidized triglyceride, about 17 weight percent; 1 , 2,4,5,-benzenetetracar- 
boxylic dianhydride, about 8.5 weight percent; diundecyl phthalate, about 17 percent by weight; polyvinyl 
chloride) copolymer containing 5 weight percent; vinyl acetate, about 22 weight percent; and calcium car- 
bonate, about 35.5 weight percent. 

- A composition comprising bisphenol-A epoxy resin diluted with from 5-20 percent by weight of a C 12 -C 14 
aliphatic glycidyl ether, about 7 weight percent; maleic anhydride, about 8.5 weight percent; diisononyl 
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phthalate, about 27 weight percent; polyvinyl chloride) copolymer with 5 weight percent vinyl acetate, 
about 22 weight percent; and calcium carbonate, about 35.5 weight percent. 

- A composition comprising diglycidyl ester of hexahydrophthalic acid, about 12.5 weight percent; maleic 
anhydride, about 5 weight percent; diisodecyl phtalate, about 25 weight percent; polyvinyl chloride) 
homo polymer, about 25 weight percent; and calcium carbonate, about 32.5 weight percent. 

- A composition comprising epoxidized linseed oil, about 27 weight percent; 1 ,2,4,5-benzenetetracar- 
boxylic dianhydride, about 4 weight percent diundecyl phthalate, about 17 weight percent; polyvinyl 
chloride) copolymer with 5 weight percent vinyl acetate about 22 weight percent; and calcium carbonate, 
about 40weight percent. 

- A composition comprising a bisphenol-Aepoxy resin diluted with 5-20 weight percent of a C 12 -C 14 aliphatic 
glycidyl ether, about 2.7 weight percent; succinic anhydride, about 1.8 weight percent; succinimide, about 
4.5 weight percent; diisononyl phthalate, about 24 weight percent; polyvinyl chloride) homopolymer or 
copolymer with 5 weight percent vinyl acetate, about 18 weight percent; and calcium carbonate, about 49 
weight percent. 

- A composition comprising maleic anhydride, about 1.7 weight percent; succinimide, about 5 weight per- 
cent; polyadipic polyanhydride, about 0.3 weight percent; a bisphenol-A epoxy resin diluted with 5-20 
weight percent of a C 12 -C 14 aliphatic glycidyl ether, about 3 weight percent; diisodecyl phthalate, about 28 
weight percent; polyvinyl chloride) copolymer with 5 weight percent vinyl acetate, about 1 0 weight percent; 
polyvinyl chloride) homopolymer, about 8 weight percent; calcium oxide, about 2.8 weight percent; and 
calcium carbonate, 40 weight percent 

- A composition comprising a bisphenol-Aepoxy resin diluted with 5-20 weight percent of a C 12 -C 14 aliphatic 
glycidyl ether, about 3 weight percent; succinimide, about 4.5 weight percent; polyadipic polyanhydride, 
about 0.5 weight percent; maleic anhydride, about 2 weight percent; diisooctyl phthalate, about 25 weight 
percent; calcium carbonate, about 40 weight percent; and polyvinyl chloride) copolymer with 5 weight per- 
cent vinyl acetate, about 25 weight percent. 

- A composition comprising a C7-C9 phthalate mixture, about 20 weight percent; succinimide, about 4.9 
weight percent; polyadipic polyanhydride, about 0.4 weight percent; calcium oxide, about 2 weight percent; 
poly(vinyl chloride) copolymer with 5 weight percent vinyl acetate, about 25 weight percent; N-ethyl o/p 
toluenesulfonamide, about 5 weight percent; a bisphenol-A resin diluted with 5-20 weight percent of a C 12 - 
C u aliphatic glycidyl ether, about 3 weight percent; maleic anhydride, about 1.7 weight percent 



Claims 

1 . Method of coating a substrate comprising: 

(a) applying to the substrate a composition comprising in parts by weight, 

(i) polyvinyl chloride) homopolymer or copolymer, 5 - 200; 

(ii) plasticizer, 1 - 400; 

(iii) epoxy compound, 1 - 400; 

(iv) anhydride, 0.1 -200; 

(v) filler, 0 - 500; and 

(vi) imide, 0 - 300; 

(b) heating the composition at about 100-120°C for about 30 - 60 minutes to cure same. 

2. Method according to Claim 1 wherein after (a) and before (b) the coated substrate is painted wet-on-wet 
with an acid-catalyzed enamel curable by (b), thereby giving a smooth, dry tackless enamel surface. 

3. Method according to Claim 1 wherein (iii) and (iv) are: 

(iii) a bisphenol-A epoxy resin diluted with about 15 weight % of a C 12 -C 14 aliphatic glycidyl ether, a cyc- 
loaliphatic epoxy resin of the group diglycidyl ester of hexahydrophthalic acid or 3,4-epoxycyc- 
iohexylmethyl-3,4-epoxy cyclohexane carboxylate; or epoxidized linseed oil; and 

(iv) maleic anhydride, succinic anhydride, 1,2,4,5-benzenetetracarboxylic dianhydride, or polyadipic 
polyanhydride, or mixtures thereof. 

4. Method according to Claim 3 wherein the composition comprises epoxidized linseed oil, about 17 weight 
percent; 1 ,2,4,5,-benzenetetracarboxylic dianhydride, about 8.5 weight percent; diundecyl phthalate, about 17 
percent by weight; polyvinyl chloride) copolymer containing 5 weight percent vinyl acetate, about 22 weight 
percent; and calcium carbonate, about 35.5 weight percent. 

5. Method according to Claim 3 wherein the composition comprises bisphenol-Aepoxy resin diluted with 
from 5-20 percent by weight of a C 12 -C 14 aliphatic glycidyl ether, about 7 weight percent; maleic anhydride, about 
8.5 weight percent; diisononyl phtalate, about 27 weight percent; polyvinyl chloride) copolymer with 5 weight 
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percent vinyl acetate, about 22 weight percent; and calcium carbonate, about 35.5 weight percent. 

6. Method according to Claim 3 wherein the composition comprises diglycidyl ester of hexahydrophthalic 
acid, about 12.5 weight percent; maleic anhydride, about 5 weight percent; diisodecyl phthalate, about 25 
weight percent; polyvinyl chloride) homopolymer, about 25 weight percent; and calcium carbonate, about 32.5 
weight percent. 

7. Method according to Claim 3 wherein the composition comprises epoxidized linseed oil, about 17 weight 
percent; 1,2,4,5-benzenetetracarboxylic dianhydride, about 4 weight percent; diundecyl phthalate, about 17 
weight percent; polyvinyl chloride) copolymer with 5 weight percent vinyl acetate about 22 weight percent; and 
calcium carbonate, about 40 weight percent. 

8. Method according to Claim 1 wherein the composition comprises a bisphenol-Aepoxy resin diluted with 
5-20 weight percent of a C 12 -Cu aliphatic glycidyl ether, about 2,7 weight percent; succinic anhydride, about 
1.8 weight percent; succinimide, about 4.5 weight percent; diisononyl phthalate, about 24 weight percent; 
polyvinyl chloride) homopolymer or copolymer with 5 weight percent vinyl acetate, about 18 weight percent; 
and calcium carbonate, about 49 weight percent. 

9. Method according to Claim 1 wherein the composition comprises maleic anhydride, about 1.7 weight 
percent; succinimide, about 5 weight percent; polyadipic polyan hydride, about 0.3 weight percent; a bisphenol- 
A epoxy resin diluted with 5-20 weight percent of a C 12 -C 14 aliphatic glycidyl ether, about 3 weight percent; 
diisodecyl phthalate, about 28 weight percent; polyvinyl chloride) copolymer with 5 weight percent vinyl ace- 
tate, about 10 weight percent; polyvinyl chloride) homopolymer, about 6 weight percent; calcium oxide, about 
2.8 weight percent, and calcium carbonate, 40 weight percent. 

10. Method according to Claim 1 wherein the composition comprises a bisphenol-Aepoxy resin diluted with 
5-20 weight percent of a C 12 -C u aliphatic glycidyl ether, about 3 weight percent; succinimide, about 4.5 weight 
percent; polyadipic poly anhydride, about 0.5 weight percent; maleic anhydride, about 2 weight percent; diisooc- 
tyl phthalate, about 25 weight; calcium carbonate, about 40 weight percent; and polyvinyl chloride) copolymer 
with 5 weight percent vinyl acetate, about 25 weight percent 



Patentanspruche 

1 . Verfahren zum Beschichten eines Substrats, bei dem: 

(a) auf das Substrat eine Zusammensetzung aufgebracht wird, die in Gewichtsteilen 

(i) Poly(vinylchlorid)-Homopolymer Oder -Copolymer, 5 - 200, 

(ii) Weichmacher, 1 - 400, 

(iii) Epoxyverbindung, 1 - 400, 

(iv) Anhydrid, 0,1 -200, 

(v) Fuller, 0 - 500, und 

(vi) Imid, 0 - 300 umfa&t und 

(b) die Zusammensetzung etwa 30 bis 60 Minuten lang bei etwa 100 bis 120°C erhitzt wird, um sie zu har- 
ten. 

2. Verfahren nach Anspruch 1, bei dem das beschichtete Substrat nach (a) und vor (b) na& auf nafc mit 
einem saurekatalysierten Lack angestrichen wird, der mittels (b) hartbar ist, wo durch sich eine glatte, trockene 
nicht-klebrige Lackober f I ache ergibt. 

3. Verfahren nach Anspruch 1, bei dem (iii) und (iv) sind: 

(iii) ein Bisphenoi-A-Epoxyharz, der mit etwa 15 Gew.-% eines aliphatischen C 12 -C 14 -Glycidylethers ver- 
dunnt ist, ein cycloaliphatischer Epoxy harz aus der Gruppe der Diglycidyl ester von Hexahydrophthalsaure 
Oder des 3,4-Epoxycyclohexyimethyl-3,4-epoxycyclohexancarboxylats Oder epoxidiertes Leinol und 

(iv) Maleinsaureanhydrid, Bernsteinsaureanhydrid, 1,2,4,5-Benzoltetracarbonsauredianhydrid, Polyadi- 
pinsaurepolyanhydrid Oder Mischungen derselben. 

4. Verfahren nach Anspruch 3, bei dem die Zusammensetzung etwa 17 Gew.-% epoxidiertes Leindl, etwa 
8,5 Gew.-% 1,2,4,5-Benzoltetracarbonsauredianhydrid, etwa 17 Gew.-% Diundecyl phthalat, etwa 22 Gew.-% 
Poly(vinylchlorid)-Copolymer f das 5 Gew.-% Vinyiacetat enthalt, und etwa 35,5 Gew.-% Calciumcarbonat um- 
fa&t. 

5. Verfahren nach Anspruch 3, bei dem die Zusammensetzung etwa 7 Gew.-% Bisphenol-A-Epoxyharz, 
der mit 5 bis 20 Gew.-% eines aliphatischen C 12 -Cu-Glycidylethers verdunnt ist, etwa 8,5 Gew.-% Maleinsau- 
reanhydrid, etwa 27 Gew.-% Diisononylphthalat, etwa 22 Gew.-% Poly(vinylchlorid)-Copolymer, das 5 Gew.-% 
Vinyiacetat enthalt, und etwa 35,5 Gew.-% Calciumcarbonat umfa&t. 

6. Verfahren nach Anspruch 3, bei dem die Zusammensetzung etwa 12,5 Gew.-% Diglycidylester von He- 
xahydrophthalsaure, etwa 5 Gew.-% Maleinsaureanhydrid, etwa 25 Gew.-% Diisodecyl phthalat, etwa 25 Gew.- 
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% Poly(vinylchlorid)-Homopolymer und etwa 32,5 Gew.-% Calciumcarbonat umfa&t. 

7. Verfahren nach Anspruch 3, bei dem die Zusammensetzung etwa 17 Gew.-% epoxidiertes LeinSI, etwa 
4 Gew.-% 1,2,4,5-BenzoltetracarbonsSuredianhydrid, etwa 17 Gew.-% Diundecylphthalat, etwa 22 Gew-% Po- 
lyvinyl chlorid)-Copolymer f das 5 Gew.% Vinylacetat enthalt, und etwa 40 Gew.-% Calciumcarbonat umfa&t. 

5 8. Verfahren nach Anspruch 1 , bei dem die Zusammensetzung etwa 2,7 Gew.-% eines Bisphenol-A-Epox- 

yharzes, der mit 5 bis 20 Gew.-% eines aliphatischen C 12 -C 14 -G!ycidy!ethers verdunnt ist, etwa 1,8 Gew.-% 
Bernsteinsfiureanhydrid, etwa 4,5 Gew.-% Bernsteinsaureimid, etwa 24 Gew.-% Diisononylphthalat, etwa 18 
Gew.-% Poly(vinytchlorid)-Homopolymer Oder -Copolymer, das 5 Gew.-% Vinylacetat enthalt, und etwa 49 
Gew.-%, Calciumcarbonat umfa&t 

10 9. Verfahren nach Anspruch 1 , bei dem die Zusammensetzung etwa 1 ,7 Gew.-% Maleinsaureanhydrid, et- 

wa 5 Gew.-% Bernsteinsaureimid, etwa 0,3 Gew.-% PolyadipinsSurepolyanhydrid, etwa 3 Gew.-% eines 
Bisphenol-A-Epoxyharzes, der mit 5 bis 20 Gew.-% eines aliphatischen C 12 -C 14 -Glycidyf ethers verdunnt ist, 
etwa 28 Gew.-% Diisodecylphthalat, etwa 10 Gew.-% Poly(vinylchlorid)-Copolymer, das 5 Gew.-% Vinylacetat 
enthalt, etwa 8 Gew.-% Poly(vinylchlorid)-Homopolymer, etwa 2,8 Gew.% Calciumoxid und 40 Gew.-% Calci- 

15 umcarbonat umfaBt. 

10. Verfahren nach Anspruch 1, bei dem die Zusammensetzung etwa 3 Gew.-% eines Bisphenol-A-Epox- 
yharzes, der mit 5 bis 20 Gew.-% eines aliphatischen C 12 -C 14 -Glycidylethers verdunnt ist, etwa 4,5 Gew.-% 
Bernsteinsaureimid, etwa 0,5 Gew.-% Polyadipinsaurepolyanhydrid, etwa 2 Gew.-% Maleinsaureanhydrid, et- 
wa 25 Gew.-% Diisooctylphthalat, etwa 40 Gew.-% Calciumcarbonat und etwa 25 Gew.-% Polyvinyl chlorid)- 
20 Copolymer, das 5 Gew.-% Vinylacetat enthSIt, umfaat. 



Revendications 

25 1 . Methode de revetement d'un substrat comprenant : 

(a) rapplication,au substrat.d'une composition comprenant, en parties en poids, 

(i) un homopolymere ou copolymere de poly(chlorure de vinyle), 5 - 200 ; 

(ii) un agent plastif iant, 1 - 400 ; 

(iii) un compose epoxy, 1 - 400 ; 
30 (iv) un anhydride, 0,1 - 200 ; 

(v) une charge, 0 - 500 ; et 

(vi) un imide, 0 - 300 ; 

(b) le chauffage de la composition a environ 100-120°C pendant environ 30-60 minutes pour la durcir. 

2. Methode selon la revendication 1 ou, apres (a) et avant (b), le substrat enduit est peint a I'etat humide- 
35 sur-humide avec un email catalyse a I'acide durcissable par (b), pour ainsi donner une surface emaillee lisse, 

seche et non adhesive. 

3. Methode selon la revendication 1 ou (iii) et (iv) sont : 

(iii) une resine epoxy de bisphenol-Adiluee avec environ 15%: en poids d'un glycidyl ether aliphatique C 12 - 
C 14 ; une resine epoxy cydoaliphatique du groupe diglycidyl ester de I'acide hexahydrophtalique ou un 

40 carbohydrate de 3,4-epoxycyclohexylmethyl-3,4-epoxycyclohexane ; ou une huile de I in epoxydee ; et 

(iv) de I'anhydride maleique, de I'anhydride succinique, du dianhydride 1,2,4,5-benzenetetracarboxylique 
ou un polyanhydride polyadipique, ou leurs melanges. 

4. Methode selon la revendication 3 ou la composition contient une huile de I in epoxydee, environ 17 pour 
cent en poids ; du dianhydride 1 ,2,4,5-benzenetetracarboxylique , environ 8,5 pour cent en poids ; du diundecyl 

45 phtalate, environ 17 pour cent en poids ; un copolymere de poly(chlorure de vinyle) contenant 5 pour cent en 
poids d'acetate de vinyle, environ 22 pour cent en poids ; et du carbonate de calcium, environ 35,5 pour cent 
en poids. 

5. Methode selon la revendication 3 ou la composition contient une resine de bisphenol Adiluee avec 5 a 
20 pour cent en poids d'un glycidyl ether aliphatique C 12 -C 14 , environ 7 pour cent en poids ; de I'anhydride maiei- 

so que, environ 8,5 pour cent en poids ; du diisononyl phtalate, environ 27 pour cent en poids ; un copolymere de 
poly(chlorure de vinyle) avec 5 pour cent en poids d'acetate de vinyle, environ 22 pour cent en poids ; et du 
carbonate de calcium, environ 35,5 pour cent en poids. 

6. Methode selon la revendication 3 ou la composition contient un diglycidyl ether de I'acide hexahydroph- 
talique, environ 12,5 pour cent en poids ; de I'anhydride maleique, environ 5 pour cent en poids ; du diisodecyl 

55 phtalate, environ 25 pour cent en poids ; un homopolymere de poly(chlorure de vinyle), environ 25%: en poids ; 
et du carbonate de calcium, environ 32,5 pour cent en poids. 

7. Methode selon la revendication 3 ou la composition contient une huile de lin epoxydee, environ 17 pour 
cent en poids ; du dianhydride 1,2,4,5-benzenetetracarboxylique, environ 4 pour cent en poids ; du diundecyl 
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phtalate, environ 17 pour cent en poids ; un copolymere de poly(chtorure de vinyle) avec 5 pour cent en poids 
d'acetate de vinyle, environ 22 pour cent en poids ; et du carbonate de calcium, environ 40 pour cent en poids. 

8. - Methode selon la revendication 1 ou la composition contient une resine epoxy de bisphenol-A diluee 
avec 5-20 pour cent en poids d'un glycidyl ether aliphatique C 12 -C 14 , environ 2,7 pour cent en poids; de I'anhy- 

5 dride succinique, environ 1 ,8 pour cent en poids; du succinimide, environ 4,5 pour cent en poids ; du diisononyl 
phtalate, environ 24 pour cent en poids ; un homopolymere ou copolymere de poly(chlorure de vinyle) avec 5 
pour cent en poids d'acetate de vinyle, environ 18 pour cent en poids ; et du carbonate de calcium, environ 49 
pour cent en poids. 

9. Methode selon la revendication 1 ou la composition contient de I'anhydride maleique, environ 1,7 pour 
10 cent en poids ; du succinimide, environ 5 pour cent en poids ; du polyanhydride polyadipique, environ 0,3 pour 

cent en poids ; une resine epoxy de bisphenol A diluee avec 5-20 pour cent en poids d'un glycidyl ether ali- 
phatique C 12 -C 14 , environ 3 pour cent en poids ; du diisodecyl phtalate, environ 28 pour cent en poids ; un copo- 
lymere de poly(chlorure de vinyle) avec 5 pour cent en poids d'acetate de vinyle, environ 10 pour cent en poids ; 
un homopolymere de poly(chlorure de vinyle), environ 8 pour cent en poids ; de I'oxyde de calcium, environ 
15 2,8 pour cent en poids et du carbonate de calcium, environ 40 pour cent en poids. 

10. methode selon la revendication 1 ou la composition contient une resine epoxy de bisphenol A diluee 
avec 5-20, pour cent en poids d'un glycidyl ether aliphatique C 12 -C 14 , environ 3 pour cent en poids ; du succi- 
nimide, environ 4,5 pour cent en poids ; un polyanhydride polyadipique, environ 0,5 pour cent en poids ; de 
I'anhydride maleique, environ 2 pour cent en poids ; du diisooctyl phtalate, environ 25 pour cent en poids ; du 

20 carbonate de calcium, environ 40 pour cent en poids ; et un copolymere de poly(chlorure de vinyle) avec 5 
pour cent en poids d'acetate de vinyle, environ 25 pour cent en poids. 
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